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(57) A connection assembly (5) for a grid structure
suitable for use in a pallet container comprises first and
second elongate elements (2, 3) connected to one an-
other at an intersection (4). The first element (2) com-
prises a tube defining at least one receiving opening (6)
through which the second element (3) is passed wherein
the portion of the first element (2) defining the periphery
of the receiving opening (6) protrudes inwards to define

A connection assembly for a grid structure
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a collar (7) surrounding the second element (3). Typi-
cally, the inner dimension of the collar (7) is dimensioned
with respect to an outer dimension of the second ele-
ment (3) so as to provide a frictional fit of the two ele-
ments (2, 3). The provision of the collar (7) strengthens
the intersections of the first and second element (2, 3)
and enables a grid structure made from such connection
assemblies (5) to withstand impacts and vibrations dur-
ing use.
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Description

[0001] The present invention relates to a connection
assembly for a grid structure in which two elongate ele-
ments are connected at an intersection and also to a
grid structure formed from such connection assemblies.
Such structures can be used in various commercial ap-
plications but have particular relevance to pallet contain-
ers wherein an inner plastic container suitable for trans-
porting liquid substances is enclosed by an outer sup-
porting container comprising such a grid structures.
[0002] When used industrially, such pallet containers
have to pass governmental approval inspections and
fulfill certain criteria. For example, the filled pallet con-
tainers have to undergo interior pressure tests and drop
tests from specific heights, which are also conducted at
extremely low temperatures. The worst case drop is a
diagonal drop onto the lower front wall of the pallet con-
tainer where the bottom valve from the inner plastic re-
ceptacle is located.

[0003] Another important criterion for governmental
approval is the so-called vibration test. To simulate
transport vibrations by road or rail the filled pallet con-
tainers have to undergo low frequency vibrations for a
certain amount of time.

[0004] European patent EP-A-0 916 777 discloses a
connection assembly wherein first and second elongat-
ed elements are connected by providing a receiving
opening in the first element through which the second
element is passed, the two elements then being con-
nected to one another at one or more positions in the
region of their intersection.

[0005] It has been found that an outer pallet container
made from a grid structure with such connection assem-
blies can suffer problems when subjected to the afore-
mentioned tests.

[0006] In the drop test, the inner plastic receptacle
tends to become displaced relative to the bottom pallet
and as aresult of the kinetic energy generated in impact,
especially at the front impact wall and the adjacent lat-
eral surrounding areas, the hollow bars of the grid struc-
ture tend to be severely deformed. This is especially true
at the cross connections of the grid structure, as the
elongate element with the receiving opening is more vul-
nerable. The thin-walled plastic receptacle can be dam-
aged by the deformed and buckled receiving opening.
[0007] In the vibration test, because the tubes of the
grid structure are submitted continuously to dynamic
displacement forces, in time the hollow tubes or welds
tend to break and can damage the thin-walled inner re-
ceptacle.

[0008] It is an object of the present invention to pro-
vide a connection assembly for a grid structure which
overcomes or substantially mitigates the aforemen-
tioned problems when applied to used in a grid structure
for a pallet container of the type described.

[0009] Accordingto afirstaspect of the presentinven-
tion there is provided a connection assembly comprising
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first and second elongate elements connected to one
another at an intersection, the first element comprising
a tube and defining at least one receiving opening
through which the second element is passed, and char-
acterised in that the portion of the first element defining
the periphery of the receiving opening protrudes in-
wards into the tube to define a collar surrounding the
second element.

[0010] Preferably, the first element defines two
aligned receiving openings through which the second
element is passed, the portions of the first element de-
fining the peripheries of both of the receiving openings
protruding inwards into the tube to define two collars sur-
rounding the second element.

[0011] Preferably also, an inner dimension of the or
of each collar is dimensioned with respect to an outer
dimension of the second element so as to provide a fric-
tional fit of the two elements.

[0012] Typically during manufacture, the first element
is drilled to define the receiving opening, the diameter
of the drilled aperture being less than the diameter of
the second elongate element. Thereafter, the drilled ap-
erture is preferably punched to deform the periphery of
the aperture so that it is folded inwards into the tube to
form the collar and to increase the diameter of the ap-
erture to that of the receiving opening.

[0013] Insome embodiments, the inner surface of the
first element is provided with at least one ridge, the apex
of which lies close to or contacts the outer surface of the
second element, at which position or positions the first
and second elongate elements may be connected to
one another. Where the first and second elongate ele-
ments are made of metal they may be connected to one
another at said one or more positions by welding. Alter-
natively, if the first and second elongate elements are
made of a plastics material, they may be connected to
one another by ultrasonic welding, induction welding or
melt bonding.

[0014] Preferably, the first elongate elementis tubular
with a substantially circular, elliptical or ovoid cross-sec-
tion. The second elongate element may also be tubular
with a substantially circular or oval cross-section.
[0015] Preferably also, the diameter of the second el-
ement is smaller by between 20% to 30% than the di-
ameter of the first element.

[0016] According to a second aspect of the present
invention there is provided a grid structure comprising
a plurality of first elongate, tubular elements arranged
in parallel and in a spaced relationship with respect to
one another, a plurality of second elongate elements ar-
ranged in parallel and in a spaced relationship with re-
spect to one another, the first and second elements in-
tersecting and being connected to one another by
means of at least one connection assembly in accord-
ance with the first aspect of the present invention.
[0017] The various aspects of the present invention
will now be described by way of example with reference
to the accompanying drawing, in which:-
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Fig. 1 is a grid structure in accordance with the sec-
ond aspect of the present invention and comprising
intersections formed by connection assemblies in
accordance with the first aspect of the present in-
vention;

Fig. 2 is a longitudinal cross-section through a first
elongate element of each connection assembly
shown in Fig. 1;

Fig. 3 is a transverse cross-section along the lines
[I-1Il'in Fig. 2;

Fig. 4 is a view similar to that shown in Fig. 2 but
showing a second elongate element intersecting
the first elongate element;

Fig. 5 is transverse cross-sectional view along the
line V-V in Fig. 4;

Fig. 6 is a view similar to Fig. 5 but of a T-intersection
wherein the second elongate element terminates at
its intersection with the first elongate element;

Fig. 7 is a view of the first elongate element similar
to Fig. 3 but after a first stage during its manufac-
ture;

Fig. 8 is a view similar to Fig. 4 but showing how the
second elongate element can bend out of an align-
ment perpendicular to the first elongate element;

Fig. 9is a view similar to Fig. 3 but of a first elongate
element forming part of the prior art; and

Fig. 10 is a view similar to Fig. 8 but of a prior art
connection assembly.

[0018] In the following description, the same numer-
als are used to refer to those components of the embod-
iments described which are the same or have the same
function as one another.

[0019] AsshowninFig. 1, agrid structure 1 comprises
a plurality of first elongate, tubular elements 2 arranged
in parallel in a spaced relationship with respect to one
another and a plurality of second elongate elements 3,
which are also arranged in parallel in a spaced relation-
ship with respect to one another. The first and second
elements 2 and 3 are connected together at each inter-
section 4 of the structure 1 via a connection assembly
5 as will now be described with reference to Figs. 2 to 5.
[0020] Ateachintersection 4, the first tubular element
2 defines two aligned receiving openings 6 through
which the second element 3 is passed. The portion of
the first element 2 defining the periphery of each open-
ing 6 protrudes inwards into the interior of the tube to
define a collar 7 that surrounds the second element 3.
It will be appreciated that the diameter d2 of the second
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element 3 is smaller than the diameter d1 of the first
element 2, preferably by between 20% to 30%. For ex-
ample, the diameter d1 of the first element 2 could be
22 mm and the diameter d2 of the second element 3
could be 16 mm. Although the first and second ele-
ments, 2 and 3, may both have a circular cross-section,
other constructions are possible wherein the cross-sec-
tional shape of one or both of the elements 2 and 3 is
not circular but elliptical or ovoid. In the illustrated ex-
amples herein, the second element 3 has a circular
cross-section but the first element 2 has a cross sec-
tional shape that is elliptical, d1 being the length of the
major axis. Also, whereas the first element 2 is always
tubular, the second element 3 can be either of tubular
or of solid construction.

[0021] It will be appreciated that at all of the intersec-
tions 4 shown in Fig. 1 and in Figs. 2 to 5, the first and
second elements 2 and 3 cross so that two openings 6
are required in the tubular structure of the first element
2 to permit the second element 3 to pass completely
therethrough. However, it will be appreciated that at the
ends of the second elements 3, T-shaped intersections
8 can be formed wherein the first element 2 is only pro-
vided with one receiving opening 6 and the second ele-
ment 3 terminates within the tubular structure of the first
element 2 after passing through the single opening 6.
Such an arrangement is shown in Fig. 6.

[0022] In a preferred embodiment at each crossing in-
tersection 4 or T-intersection 8, the inner dimension of
the receiving opening 6 formed in the first element 2 is
sized with respect to the outer dimension of the second
element 2 such that there is no play between the collar
7 and the second element 2. Here, the second element
2 is then inserted through the opening 6 under the ap-
plication of force to overcome friction between the outer
surface of the second element 2 and the inner face of
the collar 7. In this manner a non-positive frictional fit is
established between the first and second elements 2
and 3 which adds to the mechanical strength of the con-
nection assembly, particularly against bending mo-
ments which may arise under load in the plane of the
two elements 2 and 3.

[0023] As also shown in Figs. 2 to 6, the first element
2 may comprise an inner ridge 9, the apex of which is
arranged to lie close to or to contact the outer surface
of the second element 2 at a position P1. Although not
illustrated, a second, identical ridge could also be pro-
vided on the opposite side of the first element 2. The
ridge 9 can be formed when making the element 2 by
externally applying pressure to form a longitudinal
crease or indentation 10. Alternatively, the indentation
10 could be formed only in the regions of the intersec-
tions 4 of the two elements 2 and 3. An internal ridge 9
could also be formed within the tubular structure of the
first element during its production process whereby the
outer diameter of the element 2 tube would remain sub-
stantially circular or elliptical, without any significant ex-
ternal indentation 10 being visible.
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[0024] As the first and second elements 2 and 3 con-
tact one another at the position P1 where the crest of
the inner ridge 9 contacts the outer surface of the sec-
ond element 3, the two elements 2 and 3 may be con-
nected to one another at this point. Such a connection
may be performed by resistance welding for metallic el-
ements 2 and 3 or alternatively by ultrasonic welding,
induction welding or melt bonding if the elements 2 and
3 are made of a plastics material.

[0025] The openings 6 in the first element 2 can be
made by drilling and punching operations as will now be
described.

[0026] First, an aperture 11 is drilled into the tubular
structure of the first element 2, as shown in Fig. 7, for
example using flow drill technology. The diameter D2 of
the aperture 11 is made less than the diameter D3 of the
required receiving opening 6 and is typically less than
the diameter d2 of the second element 3. A punch is
then used to deform the periphery of the aperture 11 so
that it is folded inwards into the tubular structure of the
first element 2 to form the inwardly protruding collar 7
and to increase the diameter of the aperture 11 to a re-
quired diameter D3. If flow drill technology is used, then
the high speed drill heats the metal around the hole so
that it can be readily deformed inwardly by a subsequent
punching operation to form the collar 7. It will be appre-
ciated that the shape of the aperture 11 and the cross-
sectional shape of the punch should be similar to that of
the second element 3, and typically are either circular
or elliptical.

[0027] If a direct comparison is made with a similarly
sized and shaped first element 12 of a prior art arrange-
ment as shown in Fig. 9, wherein the periphery of the
aperture is not folded inwards and is simply drilled to
provide an aperture 13 of a required diameter D1, it can
be seen that although D1 and D3 are the same, the prior
art element 12 has had much more material removed
from its structure to provide the receiving opening. How-
ever, the other dimensions of the element 12 remain the
same as the element 2, namely the distances x1 and x3
between the outer edge of the indentation 10 and the
adjacent edge of the aperture 6 are equal, as are the
distances x2 and x4, which comprise the length between
the opposite edge of the element 2 and the opposite
edge of the aperture 6.

[0028] The fact that in less material has been re-
moved from the first element 2 to provide the receiving
openings 6 in the present invention than in the prior art
arrangement has the advantageous effect that the area
around the receiving opening 6 is strengthened. When
used in pallet container, during a drop test or in an actual
accident situation, the grid structure 1 on the drop side
tends to be bent outwards as a result of the weight of
the inner of the lower container. This can cause the first
and second elements 2 and 3 to bend or buckle but the
presence of the inward protrusion of the collar 7 into the
structure of the element 2 prevents pointed bends,
which could puncture the inner container, from being
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formed. Also, in the prior art arrangement the area
around each receiving aperture is the weakest portion
of the element 12 and if the element 12 breaks or cracks
on impact, then sharp points can be created which can
also puncture the inner container. However, the collar 7
of the present invention reduces the likelihood of break-
age of both the first and second elements 2 at the inter-
sections 4 for two reasons. First, if the second element
3 is pushed out of an alignment perpendicular to the first
element 2, as shown in Fig. 8, then the collar 7 supports
the second element 3 and provides a smooth pivot sur-
face about which the second element 3 can bend rather
than the sharp 'knife edge' pivot points provided by the
rim of the aperture 13 of the element 12 of the prior art
arrangement, as shown in Fig. 10. This means that the
second element 3 of the present invention is more likely
to bend than break. In addition, the present invention
permits the second elongate element 3 to deform to a
greater angle B1 than the angle a1 of the prior art ar-
rangement. Also, each collar 7 spreads the dynamic
forces which occur between the first and second elon-
gate elements 2 and 3 over its surface area so that there
are no "knife edge" contacts between the elements 2
and 3.

[0029] It will also be appreciated that the provision of
the collar 7 strengthens the first element 2 and it is also
less likely to crack or fracture in the region of the aper-
ture 6.

[0030] In a pallet container, when the inner container
is filled, it tends to bulge outwards and apply pressure
to the grid structure of the outer container, which in turn
will also tend to bulge or deform outwards. However, in
the present invention the inwardly protruding collars 7
strengthen the grid structure, reduce bulging and make
it more rigid so that it provides a stronger support casing
for the thin-walled inner container.

[0031] During vibration testing and normal handling,
the first and second elongate elements bend inwards
and outwards owing to the vibrations applied thereto
and the present invention again reduces the likelihood
of stress cracking and stress fractures occurring for the
same reasons as indicated above.

[0032] Hence, the present invention provides a con-
nection assembly and therefore a grid structure which
is more able to withstand the strains and stresses im-
posed on it during testing and use than prior arrange-
ments. When used in an outer container of a pallet con-
tainer, the presentinvention therefore provides a greater
security to the carried load.

Claims

1. Aconnection assembly (5) comprising first and sec-
ond elongate elements (2, 3) connected to one an-
other at an intersection (4), the first element (2)
comprising a tube and defining at least one receiv-
ing opening (6) through which the second element
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(3) is passed, and characterised in that the portion
of the first element (2) defining the periphery of the
receiving opening (6) protrudes inwards into the
tube to define a collar (7) surrounding the second
element (3).

An assembly (5) as claimed in Claim 1, character-
ised in that the first element (2) defines two aligned
receiving openings (6) through which the second el-
ement (3) is passed, the portions of the first element
(2) defining the peripheries of both of the receiving
openings (6) protruding inwards into the tube to de-
fine two collars (7) surrounding the second element

).

An assembly (5) as claimed in Claim 1 or Claim 2,
characterised in that an inner dimension of the or
of each collar (7) is dimensioned with respect to an
outer dimension of the second element (3) so as to
provide a frictional fit of the two elements (2, 3).

An assembly (5) as claimed in any of Claims 1 to 3,
characterised in that the first element (2) has been
drilled to define the receiving opening (6), the diam-
eter (D2) of the drilled aperture (11) being less than
the diameter (d2) of the second elongate element

).

An assembly (5) as claimed in Claim 4, character-
ised in that the drilled aperture (11) was punched
to deform the periphery of the aperture (11) so that
it is folded inwards into the tube to form the collar
(7) and to increase the diameter (D2) of the aperture
(11) to that (D3) of the receiving opening (6).

An assembly (5) as claimed in any of Claims 1 to 5,
characterised in that the inner surface of the first
element (2) is provided with at least one ridge (9),
the apex of which lies close to or contacts the outer
surface of the second element (3) at a position (P1).

An assembly (5) as claimed in any of Claims 1 to 6,
characterised in that the first and second elongate
elements (2, 3) are connected to one another at one
or more positions (P1) in the region of their inter-
section (4).

An assembly (5) as claimed in Claim 7 when de-
pendent on Claim 6, characterised in that a con-
nection position (P1) is formed where the outer sur-
face of the second element (3) lies opposed to the
inner surface of the first element (2) at the apex of
the ridge (9).

An assembly (5) as claimed in Claim 7 or Claim 8,
characterised in that the first and second elongate
elements (2, 3) are made of metal and are connect-
ed to one another at said one or more positions (P1)

10

15

20

25

30

35

40

45

50

55

10.

11.

12.

13.

14.

by welding.

An assembly (5) as claimed in Claim 7 or Claim 8,
characterised in that the first and second elongate
elements (2, 3) are made of a plastics material and
are connected at said one or more positions (P1)
by ultrasonic welding, induction welding or melt
bonding.

An assembly (5) as claimed in any of Claims 1 to
10, characterised in that the first elongate element
(2) is tubular with a substantially circular, elliptical
or ovoid cross-section.

An assembly (5) as claimed in any of Claims 1 to
11, characterised in that the second elongate el-
ement (3) is tubular with a substantially circular or
oval cross-section.

An assembly (5) as claimed in any of Claims 1 to
12, characterised in that the diameter (d2) of the
second element (3) is smaller by between 20% to
30% than the diameter (d1) of the first element (2).

A grid structure (1) comprising a plurality of first
elongate, tubular elements (2) arranged in parallel
and in a spaced relationship with respect to one an-
other, a plurality of second elongate elements (3)
arranged in parallel and in a spaced relationship
with respect to one another, the first and second el-
ements (2,3) intersecting and being connected to
one another by means of at least one connection
assembly as claimed in any of Claims 1 to 11.



EP 1 457 617 A1

éqh AWJe e AL :.N\@ -\
) (A N
MNL o
~ w, m// . m/rL 3 L wm m//l,. / ! vy
¢ oyl -
v 9




EP 1 457 617 A1

D3
6 2
7 7/g&—10
J =1,
x4, - x3
Fig. 3
9
2 7 c
[ 7\ H'v’/g




Il N




EP 1 457 617 A1

Fig. 9

a (PRIOR ART)

12

| Fig. 10

(PRIOR ART)



EPO FORM 1503 03,82 (P04C01)

EP 1 457 617 A1

o ) Eun:opean Patent EUROPEAN SEARCH REPORT Application Number
Office EP 03 00 5725

DOCUMENTS CONSIDERED TO BE RELEVANT

Catego Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
egory of relevant passages 1o claim APPLICATION (int.C1.7)
X US 3 068 029 A (SCHWARTZ LEONARD W) 1-5,7, |E04C2/42
11 December 1962 (1962-12-11) 11-14

Y * column 3, line 56 - column 4, line 36; [6,8-10
figures 9-12 *

D,Y |EP 0 916 777 A (LEER KONINKLIJKE 6,8-10
EMBALLAGE) 19 May 1999 (1999-05-19)

A * paragraph ‘0017!; figure 5 * 1-4,

11-14

X FR 2 472 072 A (GUBRI SA ETS L) 1-5,7,9,
26 June 1981 (1981-06-26) 12,14
* page 6, line 10 - line 23; figure 12 *

X US 2 067 945 A (PETERS HERMAN J) 1,3-5,
19 January 1937 (1937-01-19) 11,12
* page 1, column 2, line 12 - line 24;
figures *

TECHNICAL FIELDS
SEARCHED  (Int.CL7)

E04C
F16B
B29C
E06C
B21D
B21C
The present search report has been drawn up for all claims
Place of search , Date of campletion of the search Examiner
THE HAGUE 12 August 2003 Demeester, dJ
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X particularly relevant if taken alone after the filing date
Y : particularly refevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A:technological background e b st
Q' non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

10




EPO FORM PQ459

EP 1 457 617 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 03 00 5725

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

12-08-2003
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 3068029 A 11-12-1962  NONE

EP 0916777 A 19-05-1999  EP 0916777 Al 19-05-1999

AT 232569 T 15-02-2003

DE 69719036 D1 20-03-2003

DK 916777 T3 10-06-2003

FR 2472072 A 26-06-1981 FR 2472072 Al 26-06-1981
uUS 2067945 A 19-01-1937 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

1




	bibliography
	description
	claims
	drawings
	search report

